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The osteology of a subadult, male sperm whale (12.2m) collected from the central Queens- 
land coast is described. Its mean vertebral length (MVL) is compared with a male specimen 
from the Japanese coast. There is no appreciable difference in vertebral proportions, particularly 
in the caudal region, between these specimens from the Northern and Southern Hemispheres. C] 
Sperm whale, Physeter macrocephalus, osteology. 
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A male sperm whale (12.2m) stranded at 
Joskeleigh Beach via Keppel Sands (150?48' E, 
23°19’S) on 3 Oct. 1995, and died the following 
day. A Queensland Museum (QM) team arrived 
at the site on 6 Oct. (Fig. 1). The carcass was 
flensed and the skeleton collected. The specimen 
is registered as QMJM11149. 


DESCRIPTION 


TEETH. Three vestigial maxillary teeth (others 
were almost certainly present but were lost during 
flensing) as well as the mandibular teeth were 
collected (Fig. 2; Table 1). There are 23 right and 
23 left mandibular teeth. Beale (1839) counted 
24-24 in a specimen from Hull, England. Flower 


(1869) examined several specimens in the Mu- 
seum ofthe Royal College of Surgeons in London 
and recorded counts of 20-21 (many teeth were 
worn and perhaps some were lost), 23-24 and 
26-26. Omura et al. (1962) counted 24-24 in a 
Japanese specimen. One of the first mandibular 
teeth of QMJMI1149 was prepared in section 
according to Lockyer (1981) and the age esti- 
mated at 20 years compared with 32 for the 13.8m 
male specimen described by Omura et al. (1962). 


SKULL. The skull, mandible and hyoid struc- 
tures [from Omura et al. (1962)] are illustrated in 
Figs 3 & 4A (measurements, Table 2). 

VERTEBRAE. The vertebral formula is C7; 
D11; L8; Ca25 = 51 compared with C7; D11; L8; 


FIG. 1. Sperm whale at Joskeleigh Beach, central Qld coast, 6 Oct., 1995. 
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Ca24 = 50 for the Tasmanian 
and Japanese specimens de- 
scribed by Flower (1869) and 
Omura et al. (1962) respec- 
tively. Vertebrae are illustrated 
laterally in Fig. 5A-E. Fusion 
of C2-7, characteristic of the 
species, is demonstrated. A mi- 
nor developmental anomaly in 
the spinous process of L6 is 
evident. It is elongated and its tip 
has failed to fuse. 

The vertebral measurements 
and the mean vertebral length 
(MVL) of the Japanese specimen (Omura et al., 
1962), are contained in Table 3. MVL = (a x b x 

c)! where a, b and c represent the breadth, height 
and length respectively, ofthe centra. It was used 
by Omura (1971) when comparing different ba- 
leen whale species. We see no objection to the 
application of this formula to sperm whales. A 
comparison between the MVL of QMJMIII49 
and the Japanese specimen is shown in Fig. 6. 
(Some difficulty was experienced in co-relating 
measurements in the cervical vertebrae and, ac- 
cordingly, those of QMJM11149 have been omit- 
ted.) 

There are eleven chevrons (Fig. 5F; Table 3). 
Despite careful dissection, no pelvic bones were 
recovered, however, a bony structure considered 
to bea rudimentary femur (Fig. 4B; Table 3) was 
collected. 


RIBS AND STERNUM. There are eleven pairs 
of ribs (Figs 4C & 7; Table 4). The central fora- 
men in the sternum is noted in the descriptions by 
Flower (1869) and Omura et al., (1962) and in 
QMJM9920 (this study). The distal sternal ele- 
ments in the above specimens show considerable 
individual developmental variation. 


SCAPULAE AND FORELIMBS. Scapulae and 
forelimb bones are illustrated in Fig. 8 (measure- 
ments, Table 5). The phalangeal formula (includ- 
ing the metacarpals) is Db, Is-6, Ills, IVa, V3-4 
compared with I1, Ils, IIs, 1V4, V3 in the specimen 
described by Omura et al. (1962). 


DISCUSSION 


The sperm whale was the most widely hunted 
cetacean in the 19th and 20th centuries. The ques- 
tion of possible sub-specific status, on the basis 
of osteological and external features, has inter- 
ested researchers for more than a century 
(Flower,1869). Berzin (1971) noted: ‘The only 
consistent difference found between populations 
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FIG. 2. Teeth of QMJM11149. Mandibular teeth from right side in upper 
row and left in lower row. The three vestigial maxillary teeth are shown 
separately in the lower right. (Scale = 1m) 


isthat animals from the southern hemisphere have 
aslightly longer caudal region than those from the 
northern hemisphere’. Clarke & Paliza (1972) con- 
cluded, on the basis of extensive material collected 
during whaling operations, that sperm whales from 
the SE Pacific, Japan, the Bonin 1. and Durban are 
not different in their morphometry and accord- 
ingly, based on the method of body proportions, 
did not accept that there are northern and southern 
sub-species of the sperm whale. 

The central epiphyses of the distal caudal ver- 
tebrae of QMJMI1149 are almost completely 
fused and presumably further vertebral growth, if 
the animal had survived, would have occurred 
predominantly in the dorso-lumbar and proximal 
caudal vertebrae given the non-fusion of the cen- 
tral epiphyses at those levels (Fig. 5A-D). The 
MVL of QMJMIII49 when compared with the 
slightly longer male from the Japanese coast (Fig. 
6) does not demonstrate a proportional difference 
in caudal length. On the available osteological 
data, we are unable to detect any significant dif- 
ference between the northern and southern hemi- 
sphere sperm whale populations. 
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FIG. 3. QMJM11149. A, skull from dorsal aspect; B, mandible from dorsal aspect; C, skull from lateral aspect. 
(Scales = 1m) 
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TABLE 1. Mandibular and vestigial maxillary teeth 
measurements (mm) of QMJMI1I149. B = broken, 
= worn. 


Diameter of 
cavum dentis 


FIG. 4. QMJMII1I49. A, hyoid components; stylo- 
hyals (uppermost), basihyoid (centre), thylohyals 
(lowermost) (scale = Im). B, femur (scale in cm). C, 
sternum (scale — Im). 
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TABLE 2. Skull, mandibular and hyoid measurements (cm) of QMJM11149, * = damaged, # = damaged at tip. 


Measurement 


Total (condylo-basal) length 


Length of rostrum (median) 
Breadth of rostrum at base | 01] 


Breadth of rostrum at middle 


| Breadth of rostrum between antorbital 
notches 


Depth of rostrum at middle 


Greatest breadth of cranium at parietal region 114 
in temporal fossae 


Length of temporal fossae 


Depth of temporal fossae 


Breadth of premaxiilae at middle of rostrum 


120 
86 | 
17 | 
18 | 


Breadth of premaxillae in front of anterior 
nares 


| Greatest breadth of premaxillae opposite 
| anterior nares 


Least distance between the postero-dorsal 


margins of the premaxillary foramina 


Least distance between the postero-dorsal 
margins of the premaxillary foramina 


| Least distance between the maxillary 
foramina and premaxillary foramina 


| Greatest breadth of superior nares 


Distance from tip of rostrum to anterior end 
of vomer 


Distance from tip of rostrum to anterior 
margin of superior nares 


Ww 
D 


E 
to 
N 
D 


Distance from tip of rostrum to medial suture 
line of posterior end of pterygoid 


| Distance from tip of rostrum to occipito- 
frontal vertex 


Distance from tip of rostrum to posterior 
| median end of maxillary on palate 


| Distance from tip of rostrum to most 
anterior point of the palatines 


Length of vomer visible on palate 
{Breadth across middle of orbits 


Diameter of orbit (antero-posterior) 


Greatest breadth across supra-orbital plates 
of maxillae 


Greatest breadth across post-orbital processes 


| Hei 
| Depth of orbit es 
| R14 | 
| Length of mandibular ramus L: 269% | 
| R:2698 | 
| Distance from anterior end of mandible to L:2424 | 
coronoid process R: 2474 
: L: 142 
Length of symphysis 
: da R: 141 
| Distance from anterior end of mandible to L: 164 
posterior end of alveoli R: 164 
Greatest height of mandible at coronoid L:43 
process R: 42 
| Distance between mandibular condyles HUE H 
| Distance between ear bones 70 
Breadth of posterior end of pterygoids 17 
Breadth of anterior end of pterygoids 45 
Length of malar bone ILL 41 | 
| [ Ral | 
; Greatest Greatest 
| Hyoid Length Breadth 
= 31 
Stylohyal, right 47 T 
Stylohyal, left 47 i 
Basihyoid 29 49 
Thylohyal. right 40.5 24 | 
| Thylohyal, left | 42 23 
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TABLE 3. Vertebral, chevron, femoral measurements (mm) and MVL of QMJM11149, MVL of the Japanese 
specimen. # = unable to calculate. 


Greatest Breadth 
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FIG. 5. Vertebrae of QMJM11149 from lateral aspect; A, dorsal; B, lumbar; C & D, caudal; E, cervical; (scales 
in cm). F, chevrons (scale = 1m). 
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FIG. 6. Comparison between mean vertebral lengths (MVL) of QMJM11149 and the Japanese specimen (Omura 
et al., 1962). 
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FIG. 7. Ribs of QMJM1 1149; A, left; B, right. (Scale = Im) 


TABLE 4. Rib and sternal measurements (cm) of QMJMI1149. * = damaged. 


Straight Length Rib Straight Length 

Left Right | Right — | 
I 93 94 ; 
D 129 128 9 
3 142 141 | I0 95 
4 : 142 BYT i M] - p» 23 
5 135 133 Sternum Greatest Length Greatest Width 
6 135 130 Left side 58 42 
y 128 126* Right side 54 42 


FIG. 8. Scapulae and forelimb bones of QMJMI 1149 


; A, left; B, right; (scale = 1m). 
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TABLE 5. Scapular and forelimb measurements (mm) of QMJMI11149. * = possibly missing. 
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Scapula [ Humerus, Radius, Ulna 
I-——— ES vus Ee 
Greatest Breadth | Left Right Left Right 
Greatest Length a s |  Humerus 130 e 3m. 367 | 
| | | Radius 114 93 
= = | Ulna du gs 2 234 
Length of Phalanges 
[mas Left Right 
fo IH IV V V I IH IV I 
Slee 98 99 | $9 61 101 103 63 73 
2 ^ 74 | 65 52" |" 8$ 93 9 | $69 53 | 
3 : = 48 30 76 62 51 33 
4 31 18 49 39 33 * 
5 7 aE Ne 27 
6 = i aa 


